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A Delivery of Arginine to Cause Beneficial Effects 



Background of the invention 
Field of the invention 

This invsniion relates, in general, to a delivery vehicle, either topical or 
oral, which contains substances including, but not iimited to, arginine and L- 
arginine. The purpose of this delivery vehicle is to introduce arginine or L- 
arginine into human or mammaiian tissue for the purpose of producing beneficia! 
effects such as the relief of pain, the warming of cold or cool tissues, the grovirfh 
of hair on the scalp, the healing of leg ulcers which are often secondaty to 
diabetes or confinement to bed, the relief of impotence, as well as beneficial 
effects through the restoration of natural mechanisms based on improvement of 
local blood supply. 

Prior Art 

Approaches to improving ioca! blood flow have been many and consist of both 
systemic and topical approaches. Many beneficia! effects could be obtained 
should improvement in local blood flow be achieved since impairment of local 
blood flow causes a variety of negative consequences. Among these are cold 
hands and feet, certain fonns of impot^ce, baldness, and leg ulcers. 

The fundamental basts for cold tissue of the hands, fingers, feet and toes 
as w&\\ as other cold tissue is Insufficient blood flow to the tissue. It has been 
suggested by some that increasing blood flow through relaxation of blood 
vessels, particularly small and very small vessels wii! warm cold tissue. 
However, many attempts to warm by use of agents which produce vasodilation 
and therefore increased biood flow have produced negative results. 

Previously m\6 hands or feet have been treated by wearing warm socks 
or gloves, sometimes even socks or gloves vs^ich are mechanioaily heated. The 
use of hot packs and glove or shoe inserts which generate heat through 
chemical reactions have also been potential solutions. Another method of 
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treatment is the application of certain Hniments which are irritants. These 
liniments include the red pepper derived substance, capsicum, and its source 
extract oieoresin capsicum. More recently, topical creams containing 
nitraglycerin have been used. However, nife-oglycerin is a cardioactive drug, and 
thus its use raises concerns about its effect on the heart. Although aii of these 
approadies rrjayvwirk at one level or another, they are often extremely transient 
in nature. 

Furtheimore, it has long been recognized that impaired blood flow to the 
penis is a major cause of erectile failure (impotence) in men. It has been 
discovered via in \ntm tissue culture experiments and various animal 
experiments that nitric oxide is an important mediator of relaxation of the vessels 
in penile cavernous tissue. Topical nitroglycerin has been used in the treatment 
of impotence because of its ability to dilate vessels. However, the results of 
such treatments have been incondusive and the treatment has proven to be not 
welt tolerated because of the cardiac response to nitroglyoertn. 

It has also been recognized that deficiencies in blood fiow in the scalp 
occur in male pattern baldness. Topical minoxidi! has been used as an agent for 
hair growth in maie pattern baldness with varying results. The suggestion has 
been made that minoxidil operates by increasing in the blood supply to the 
scalp. 

Furthermore, there have been many approaches to overcoming pain In 
the prior art. These attempts consist mostly of oral analgesic agents ranging 
from aspirin and ibuprofen to more powerful narcotic oral agents such as 
codeine. Alternatively, in cases where a subject suffers from severe pain, 
narcotic agents Including morphine have been used. It has been found that the 
amino add t-arglnine is a precursor to the natural endogenous analgesic 
substance, kyotorphin. It has been shown that intravenous administration of 
large amounts (30 g/patient) of L-arginine is successful In overcoming pain. It 
is thought that this treatment exerts its effect by increasing levels of kyotorphin. 
However, this treatment is Impractical for use in everyday life and is reserved 
only for the most extreme forms of chronic pain. Others have found that nitric 
oxide, whose biochemical preoirsor is l-arginine, potentiates b-endorphin- 

2 



W099/13717 



FCT/US9M9429 



induced pain relief. Another form of pain reiief. wfitch is distinct from the us© of 
argirtine, is lh& application of capsaicin, a substance derived from hot peppers. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, it has been discovered that the 
delivery of the nitric oxide precursor, arginine and its derivatives, by either a 
topical approach, an oral approach or a combination of both, produce a variety 
of beneficiai effects due to the increased blood flow caused by the subsequent 
release of nitric oxide Into the biood. These beneficial effects inciude the 
warming of coo! or cold tissue, peniie erection, restored hair growth and the 
healing of leg ulcers. Also, according to the present invention, the topical 
delivery of arginine, when fortified with capsaicin, capsicum or its source extract, 
oleorestn capsicum, can alleviate pain when administered to a specific area of 
the foody, 

in one important embodiment of the present invention, when a delivery 
vehicle containing arginine or arginine derivatives in a concentration sufficient 
to produce the desired effects, along with sodium chloride or other salts at a 
concentration sufficient to produce a hostile biophysical environment, in either 
a topical form, oral form or a method combining both the oral form and the 
topical foma is applied to a selected area of cool or cold tissue, the tissue is 
subsequently warmed. The warming of the tissue is caused by the increase in 
biood flow to the treated area. This warming effect can be prolonged, often 
lasting from 2-1 8 hours, in persons with very cold tissue {for example 22 " C) 
this warming effect can have a magnitude of 1 0' C or more. 

Another embodiment of the present invention is the application of a 
delivery vehicle containing arginine or arginine derivatives in a concentration 
sufficient to produce the desired effects, along with sodium chloride or other 
salts at a concentration sufficient to produce a hostile biophysical environment, 
in either a topical form, oral form or a method combining both the oral form and 
the topical form to the penis to increase local blood flow and concufrently 
overcome impotence. 
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A further embodiment of the present invention is the application of a 
delivery vehide containing arginine or arginine derivatives in a concentration 
sufficient to produce the desired effects, along with sodium ctitoride or other 
salts at a con^ntration sufficient to produce a hostile biophysscat environment, 
in either a topicai form, oral form or a method combining both the oral form and 
the topical form to baid areas of the scalp on a nightly basis to promote growth 
of new hair. 

A yet further embodiment of the present invention is the appiication of a 
delivery vehicle containing arginine or arginine derivatives In a concentration 
sufficient to produce the desired effects, along with sodium chloride or other 
salts at a concentration sufficient to produce a hostile biophysical environment, 
in either a topics! form, oral form or a method combining both the oral form and 
the topical form to superfictai ulcers such as leg ulcers to promote heaiing 
through the increase in blood flow to the surrounding area. 

Another embodiment in accordance with the present invention is the 
sp^ilcation of a delivery vehide containing arginine or arginine derivatives in a 
concentration sufficient to produce the desired effects, along with sodium 
chloride or other salts at a concentration sufficient to produce a hostile 
biophysical environment and capsaicin or oleoresin capsicum in concentrations 
sufficient to produce the desired effect, In either a topical fonn, oral form or a 
method combining both the oral fomn and the topical form directly to the painful 
area to overcome pain. 

OBJECTS OF THE PRESENT iriVENTION 

Accordingly, a primary object of the present invention is to prevent 
mammalian or human tissue from becoming cold prior to entering into situations 
which induce cold hands and feet such as skiing or other winter outdoors 
activities by increasing biood flow to a selected area Of areas of the body 
through the use of a nitric oxide releasing substance. 

Another object of the instant invention is to provide a means for 
overcoming impotence by increasing the biood flow to the penis through the use 
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a nitric oxida releasing substance- 
Yet another ot^ecA of the present invention is to promote the growth of 

hair on bald portions of human scalp by means of increasing iocaJ blood flow 

through the use of a nttrtc oxide releasing substance, 

A further another object of the instant invention is to induce the heating 

of superficia} ulcers of limbs by means of increasing local blood flow through use 

of a nitric oxide releasing substance. 

Still another object of the present invention is to relieve pain by means of 

increasing local blood flowthrough the use of a nitric oxide releasing substance. 

DETAiLED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

At the outset, it is to be understood that the invention is described in its 
broadest overai! aspects with a more detailed description foHowing, The present 
invention in one embodiment is a method of delivery of arginine or its derivatsves 
to cause beneficial effects by its release of nitric oxide. The present invention 
relies on the discovery that a carrier or vehicle for arginine witl expel the arginine 
if it contains, in addition to the arginine, an agent which causes the arginine to 
leave the can-ter and enter the tissue. 

THE ORAL DELIVERY VEHICLE 

One of the preferred embodiments of the present invention comprises the 
administration of an orai delivery vehicle selected from the group consisting of 
orally administemd capsules, tablets or liquids containing 200-500 mg of 
arginine or one of its derivatives, and a concentration of ionic salt such as 
sodium chloride in an amount sufficient to create an ionic environment which 
causes the arginine to migrate from the vehicle to the surrounding area. 

Another purpose of the present invention is to promote hair growth on 
bald human scalp when applied to the bald area each night for severe! months. 
Hair growth is naturaily a slow process. However, substantial hair growth has 
been achieved over large areas of scalp with results becoming evident in a few 
wee{<s and substantial within several months. 

s 
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THE TOPICAL DeUVERY VEHICLE 

One embodiment of the present invention comprises a topical delivery 
v^icle having properties of excellent absorption into the skin. This topical 
delivery vehicle contains L-arginine hydrodiloride (12.5% w/v), choline 
chloride (10%), sodium chloride (5% wA/)and magnesium chloride (5% w/v). 
As used herein, all expressions of concentration using the designation "%wfy" 
Shalt mean percent weight per total volume of the preparation regardiess of 
form, e.g., o-eam, tablet liquid, unless specified othenA^se, 

The components of the base cream may be fiiose commonly found in 
hand creams, such as wrater <20^0%w/v), mineral oil {3-18%w/v), glyceryl 
stearate (0.5-1 2%w/v). squalene{0.2-12%w/v), cetyl alcohol {0.1-11%w/v), 
propylene glycol stearate (0,1-11%w/v), wheat germ oil (0.1-6%w/v), glyceryl 
stearate {0,1~6%w/v), isopropyi myristate (0,1~6%w/v), stearyl stearate (0.1- 
6%w/v), polysofbate 60 (0.1-5%w/v), propylene gtycoK0.05-5%w/v), 
tocopherol acetate (0.05-5%), collagen (0.05-5%), sorbltan stearate (0.05- 
5%), vitamin A&D {0.02'4%w/v), triethanolamine (a01-4%w/v), 
methyiparaben (0.01-4%w/v), aloe vera extract {0,01-4%w/v), imidazoiidinyl 
urea (0.01-4%w/v), propylparaben (0.01-4%w/v), bha (0.01-4%w/v), L- 
arginins hydrocholide (0.25% to 25%w/v), sodium chloride (0.25% to 
26%w/v), magnesium chloride (0.25% to 25%w/v). 

L-arginine hydrochloride provides a precursor to the molecule, nitric 
oxide, NO. Nitric oxide is the substance that relaxes the blood vessels, 
allowing for Increased blood flow. The concentration of the L-arginine-based 
compound, e.g., L-arginine hydrochloride, is preferably about between 0.25 
to25%w/v. 

Choline chloride, sodium chloride and magnesium chloride are non- 
limiting examples of salts v^Mch provide a high ionic strength environment for 

the highly charged moieoule, L-arginine, This high ionic strength 
environment is an example of a hostile biophysical environment for L- 
arginine. That is, the highly charged ionic strength provided by the salts to 
the L-arginine earner is an unfavorable environment for the highly charged L- 
arglnine which facilitates or promotes L-arginine migration out of the carrier 
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and into a more hospitable, less charged erjvironment such as human tissue. 
The ionic str©n0h is preferably any amount greater than tm times the 
physiological ionic strength of blood. 

The cream acts to promote healing of superficiai ulcers such as those 
sometimes found on the legs of persons with severe diabetes. Application 
twice daily for a period of two weeks causes substantial healing and in many 
cases complete healing is achieved within this time period or slightly longer 
(3-4weei<s). 

Thus, the topical delivery vehicle containing the nitric oxide releasing 
substance, choline chloride, sodium chloride and/or magnesium chioride is 
the agent which produces beneficial effects such as hair growth, healing of 
ulcers such as ieg ulcers or restoration of normal erectile function in males 
suffering from erectile dysfunction. Another important embodiment of the 
present invention consists of a topical delivery vehicle as described above, 
wherein the vehicle also includes capsaicin {0.025%w/v) or oleoresin 
capsicum {0, 5%w/v). The purpose of the capsaicin or oleoresin capsicum is 
to deplete sensory fibers of substance P (BP). The cream is the agent 
which is applied to human or nfjammaiian tissue in order to aid in overcoming 
pain. 

The treatment consists of applying the cream directly to the painful 

area. When carried out every four hours for a period of 1 2-16 hrs and then 
maintained with twice daily administration substantial relief from pain results. 

THE USE OF ANI ORAL DELfVERY VEHICLE IH CONJUNCTION WJTH 
THE USE OF A TOPICAL DELIVERY VEHICLE 

Another embodiment according to the present invention Is the use of an oral 
deiivery vehicle as described above in conjunction with the use of a topical 
delivery vehicle as described above. The use of both delivery vehicles in 
combination wll effectively cause any of the beneficial effects cited above. 

For example, a treatment consisting of oral administration of a nitric 
oxide releasing substance used in conjunction with the topical delivery 
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vehicle 

containing tiie nitric oxide reieasing substance, when earned otit daily for a 
period of 7-10 days and then maintained with daily administration causes 
substantial relief from impotence in many men. 

OTHER ACTIVE INGREDIENTS 

Virile L-arginine hydrochloride is the preferred active agent for use as a nitric 
oxide reieasing substance other agents could be used which are aiso 
precursors or donors of nitric oxide. Specificaily. L-arginine hydrochloride is 
prefen-ed due to the fact that it is a naturally occurring compound that is 
nontoxic, highly soluble and Inexpensive. Other precursors which may be 
used inciude D,l -arginine, L-arginine, alky! (ethyt. methyl, propyl, isopropyl, 
butyl, isobutyi, t-butyi) esters of L-arginine and salts thereof. 
Pharmaceutically acceptable salts Include hydrodiloride, giutamate, butyrate, 
and giycolate. 

In the case of an alternative active agent were used It would be simply 
substituted for L-arginlne in a delivery preparation and the preparation used 
as in the case of the t-arginine preparation. The cream may contain 
capsaicin or oleoresin capsiojm in addition to L-arginlne. 

OTHER MEANS OF EFFECTING ABSORPTION 

A variety of carriers for effecting absorption are possible. One approach 
to effectuate the absoiption of a highly charged molecule such as L-arginine into 
tissue is to either create a biophysicaiiy hostile environment in the delivery 
vehicle such that L-arginine would prefer to be in tissue. Other approaches 
include packaging l-arglnins in such a way that It is carried into tissue and/or 
neutralize its charge by derivatization or forming a neutral salt. Examples of 
biophystcalty hostile environments, include but are not limited to, high ionic 
strength, high or low pH and/or highly hydrophobic environments. Examples of 
packaging which would be carried into tissue include liposomes or emulsions of 
collagen, collagen peptides or other components of skin or basement 
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membrane. An example of neutralization of charge include the salt, arginine 
gtutamate which is eiectronically neutrai. Other acceptable arginine salts are set 
forth herein above. 

in each case of creating a hostile biophysical environment for the 
active agent, the agent was added to an appropriate preparation, Jn the case 
of creating a high Ionic strength ton environment, salts such as but not limited 
to sodium chloride, potassium chioride, choline chloride, lithium chloride, alone 
or in combination were added in high concentration to achieve an ionto strength 
greater than two times the physioiogica! strength of blood. Other highly charged 
molecuies such as poiyjysrne, poiyglutamine, polyaspartate or copolymers of 
such charged amino acids may be used to create the hostile biophysical 
environment. 

Alternatively a hostile biophysical environment may be created by 
placing t!ie highly charged L-arginine in an hydrophobic, oily environment such 
as in an oil-based cream containing little or no water. The preferred 
hydrophobicity or rho (p) is greater than two times the physiological 
hydrophobicity of blood. Absorption may further be aided by combining the use 
of hostile biophysical environments with the use of penetrating agents such as 
oleoresin capsicum or its constituents or molecules containing heterocyclic 
rings to which are attached hydrocartxin chains. 

if a high or low pH envinanment is the hostile environment chosen, the 
preferred pH range is about between 3 to 1 1 pH. 

CLINICAL APPLICATIOMS 
Example 1 

In this example, a person with very cold fingers was provided with the above 
warming cream consisting of a delivery vehicle of penetrating cream, L-arginine 
hydrochloride {15% w/v), and sodium chloride {10% w/v). The surface 
temperature of the subject fingers of the left hand varied from 2r C to 24 *C , 
The wanning cream was applied by rubbing it into the skin. Surfece 
temperatures of each finger were measured at 1 5 minute intervals for tfie initial 
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hour. At the initial 15 minute interval fof lowing administration of the waitning 
cream, an identifiable effect had begun to occur wth surface temperatures of 
various fingers rising to 26*C to 29 *C. The maximal effect was reached by 45 
minutes with surface temperatures of various fingers becoming 31 to 34 "C. 
The effect was sustained for at least 4 hours. 



Example 2 

fn this example a 53 year old man wth baldness consisting of a severely 
receding hairline as weH as a large "ba!d spot" on the top rear of his head was 
provided with a penetrating cream containing L-arginine hydrachioride { 1 5% w/v) 
and sodium chtoride (10% w/v). The cream was applied to the bald areas each 
night before going to bed and was rubbed in extensiveiy for maximal absorption. 
New hair growth was noted within 2-3 weeks. Within 4 months the receding 
hairiine (previously 4 cm of bald skin) had returned to normal and the "bald spot" 
previously more.than 7 am in diameter had been reduced to an area of less than 
2 cm with even this area showing some new hair growth. 

Example 3 

In a 54 year old man with a history of impotence administration of 1 ,5 g L- 
arginine daily in the form of oral capsules combined with a twice daily 
administration of a penetrating cream containing L-arginine hydrochloride (15% 
w/v) and sodium chloride {10% w/v) directly to the penis for 7 days brought initial 
relief from the symptoms of impotence and allowed itie ^ject to resume normal 
sexual activity. This relief of symptoms was maintained by continuation of the 
treatment on a daily basis. 

Example 4 

In a 52 year oid woman with a 13 year history of chronic neck pain, 
administration of a penetrating cream containing L-arginine hydrochloride 
(12.5% w/v), choline chloride (10% w/v), magnesium chloride (5% w/v) and 
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sodium chforide {5% w/v) every four hours for 1 day foiiowed by twice daily 
administration direcstiy to the neck brought relief from the pain within the first 
day. This relief of symptoms was maintained by continuation of the twice 
daily treatment 

Example 5 

lr\ a 35 year oid man with a three year history of shoulder pain, 
appfication of a penetrating cream containing L-arginine hydrochloride 
( 1 2.5% w/v) and choline chforide (10% w/v), magnesium chloride (5%), 
sodium chioride {5%) and oieoresin capsicum (0.5%) every four hours for 1 
day followed by twice daily appiicaticns directly to the painful area brought 
relief from pain within 8 hours. The relief of symptoms was maintained by 
continuation of twice dally treatment regimen. 

Example 6 

In this example, a 53 year oid man with a scalp ladling sufficient hair 
consisting of a severely receding hairline as well as a jarge "bald spot" on the 
top rear of the head was provided with a penetrating cream containing L- 
arginine hydrochloride {12.6% w/v), choline chloride (10% w/v), sodium 
chloride (6% w/v) and magnesium chloride {5% w/v). The aeam was applied 
to the bald areas each night before going to bed and was rubbed in 
extenslvefy for maxima! absorption. New hair growth was noted within 2-3 
weei<s. Within 4 months, the receding hairline (previously 4 cm of bald skin) 
had returned to normal and the "bald spot," previously more than 7 cm in 
diameter had been reduced to an area of less than 2 cm with some new hair 
growth in the 2 cm area. 

Exanniple 7 

In a 64 year oid man with a history of impotence, twice daily administration of 
a penetrating cream containing L-arginine hydrochloride (12.6% w/v), choline 
chtonde (10% w/v), sodium chloride (10% w/v) and magnesium chloride (6% 
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w/v) directly to the p^nis twice dally for 7 days brought initial relief from the 
symptoms of impotence and allowed the subject to resume norma! sexual 
activity. This mlief of symptoms was maintained by continuation of the 

treatment daily. 

Example 8 

In a 62 year oid man with a history of impoterK^e, placement of a 
condom containing a water based penetrating cream containing L-arginine 
hydrochtoride (12.5% w/v), choline chloride {10% w/v), sodium chiorlde (5% 
w/v) and magnesium chloride (5% w/v) on the man's flaccid penis for 30^0 
minutes before erection was desired resulted in the fomnation of an erection 
when sexual performance was needed. The erection was easily obtained 
and normal sexual activity was conducted. 

Example 9 

In this example, a person (female, age 52) with very cold fingers was 
provided with the above warming cream consisting of a delivery vehicle of 
penetrating cream, L-arglnine hydrochloride (1 2.6%), choline chloride {1 0%), 
magnesium chioride (5%) and sodium chloride (5% ). The surface 
temperature of the subject fingers of the left hand varied from 21 to 24 C , 
The warming cream was applied by rubbing it Into the skin. Surface 
temperatures of each finger were measured at 15 minute intervals for the 
initial hour. At the initial 15 minute interval following administration of the 
warming cream, a noticeable eflfect had begun to occur with the surface 
temperatures or various fingers rising to between 26 to 29 C*. Maximal effect 
was reached by 45 minutes with surface temperatures of various fingers 
reaching 31 to 34 C, The effect was sustained for at least 4 hours. 

As iiiustrated by the examples, it can accordingly be seen that the 
pmsent invention provides a method for administering a nitric oxide releasing 
substance in a delivery vehicle which when applied to cold, and oten painfu! 
tissue, causes an increase in skin temperature through utilization of one of 
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the body's own mechanrsms for producing warmth. This effect is achieved by 
providing at the tocat site, the biochemical substrate firom which the 
controlling substance, nitric oxide, ts produced. Nitric oxide causes increases 
in local blood fiow which resuits In warming. 

Further, it can be seen that the present invention provides a 
method for administering a nitric oxide releasing substance in a delivery 
vehicle which when applied to a person with impotence causes a reversai of 
impotence by use of the body's own rriechanisms, Tliis effect is achieved by 
providing the biochemical substrate at the local site from which the controlling 
substance, nitric oxide, is produced. 

Stili further, tt can be seen that the present Invention provides a 
method for administering a nitric oxide releasing substance in a delivery 
vehicle, which vMer\ applied to bald scalp causes hair growth through 
utilization of one of the body's own mechanisms. This effect is achieved by 
providing the biochemical substrate at the local site from which the controlling 
substance, nitric oxide is produced. Nitric oxide causes increases in local 
blood flow which enables the growth of hair. 

Yet further it can be seen that the present invention provides a 
method for administering a nitric oxide releasing substance in a delivery 
vehicle which when applied to leg ulcers cause healing through use of the 
body's own mechanisms. Nitric oxide causes increases in loca! biood flow 
allowing the body's own healing ceils and substances to reach the ulcer site. 

Further, it can be seen that the present invention provides a 
method for administering a nitric oxide releasing substance in a delivery 
vehicle which, when applied to a person vwth pain, causes a reduction or 
cessation of pain by use of the foody's own mechanisms. This effect is 
achieved by providing at the local site, the biochemlcai substrate from which 
the controlling substance, L-arginine, causes enhancement in levels of the 
natural analgesic kyotorphin and/or enhancement of the effectiveness of 
natural endorphins. Further, it is seen in the present invention when L- 
arginine is used in conjunction with capsaicin or oleoresin capsicum, an 
additional mechanism of pain relief, depletion of substance P from sensory 
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fibers is activated, 

Mhougih the description above contains many specificities, these 
should not be construeci as limiting the scope of the invention but as merely 
providing illustrations of some of the presently preferred embodiments of this 
invention. Various other embodiments and ramifications are possible within 
5 this scope. Thus the scope of the invention should be detennined by the 

appended claims and their legal equivaients, rather than by the examples 
given. 
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1 > A method of deiivering a nitric oxide reieasing substance selected from 
the group consisting of L-arginine, L-arginine salts and L-arginine derivatives, 
to a selected area of skin comprising the step of topicaiiy applying to the skin 
a substance delivery vehicle containing an effective amount of the substance, 
and wherein said vehicle creates a hostile biophysical environment for the 
substance which causes the substance to migrate from the vehicle to the skin 
where the substance is absorbed. 

2. The method of claim 1 wherein a vehicle selected from the 
group consisting of topical creams, topical liquids, topical lotions and topical 
ointments containing the substance and an ionic salt Is applied to the skin. 

3. The method of claim 1 wherein the vehicle is a hydrophobic 
delivery vehicle containing the substance and at least one liposome. 



4. The method of claim 3 wharein the vehicle containing the 
substance and the at least one iiposome is applied to the skin so that the at 
least one liposome migrate from the vehicle to the skin. 

5. The method of claim 1 wherein the vehicle has a pH about 3- 

11pH. 

6. The method of claim 1 wherein the delivery vehicle comprises 
water (20-80%w/v), mineral oil (3-18%w/v), glyceryl stearate (0.5-1 2%w/v), 
squaiene(0.2-12%w/v). cetyl alcohol (ai-11%w/v), propylene glycol stearate 
(0.1-1 l%w/v), wheat germ oil (0.l-6%w/v), glyceryl stearate (0.1-6%w/v), 
isopropyl myrlstate {0.1-6%w/v), stearyl stearate (0.1-6%w/v), polysorbate 60 
(0.1-^%w/v), propylene glyco!(0.06-5%w/v), tocopherol acetate (Q.05-5%w/v), 
collagen (0.05-6%w/v), sorbitan stearate (0.05-S%w/v). vitamin A&.D (0.02- 
4%w/v), triethanolamine (0.01-4%w/v), methylparaben (0.01-4%w/v), aloe 
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vera extract (0,D1-4%w/v), Imidazoiidinyi urea (0.01-4%w/v), propylparaben 
{0.01-4%w/v), bha{0.01-4%w/v), L-arginlne hydrochloride {0,25% to 
25%w/v}, sodium chloride (0.26% to 25%w/v), magnesium chloride (0.25% to 

25%w/v). 

7. The method of claim 6 wherein the delivery vehicle includes 
choline chloride {0.25-26%w/v). 

8. The method of claim 6 wherein the delivery vehicle contains l- 
arginine glutamate {0.25-25%w/v) is. 

9. A method of treating impotence in a male comprising delivering 
a nitric oxide releasing substance selected from a the group consisting of l- 
arginine, L-arginine salts and t-arginine derivatives, to the penis by topically 
appiying to the penis delivery a vehicle containing an effective amount of the 
substance, wherein the vehicle creates a hostile biophyscia! environment 
which causes the substance to migrate from the vehicle to the penis virfiere 
the substance is absorbed. 

1 0. The method of daim 9 wherein the vehicle selected from the 
group consisting of topical creams, topical liquids, topical lotions and topical 
ointments containing the substance. 

1 1 . The method of claim 9 wherein the delivery vehicle is a 
hydrophobic deliveiy vehicle containing the substance and at least one 
liposome. 

12. The method of claim 1 1 wherein the vehicle containing the 
substance and liposome is applied to the penis so that the at least one 
liposome migrates from the vehicle to the penis. 
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1 3, The method of claim 9 wherein the delivery vehicle comprises 
water {20-80%w/v), mineral oil {3-18%w/v), glyceryl stearate tSE}{0,5- 
12%w/v), squaiene(0.2-12%w/v). cetyl alcohol (0.1-11%w/v). propylene glycol 
stearate |SE] (0.1-11%w/v), wheat germ oil (0.1-6%w/v). glyceryl stearate 
(0.1-6%w/v}, isopropyl myristate {0J-6%w/v), steary! stearate (0.1-6%w/v), 
polysorbateeo (ai-a%w/v), propylene g!ycot{0.05-5%w/v), tocopherol 
acetate (0.05-S%w/v), coHagen {0.05-5%w/v), sorbitan stearate (0.0S-5%w/v). 
vitamin A&D (0.02-4%w/v), triethanoiamine (0.01-4%w/v), methylparafaen 
(0.01-4%w/v}, aloe vera extract (0.01-4%w/v), imidazolidlnyl urea {0.01- 
4%w/v), propylparaben {0.01 ^%w/v), bha (0.01-4%w/v), l-arginine 
hydrochloride {0.25% to 25%w/v), sodium chloride (0.26% to 25%w/v), 
magnesium chloride (0.26% to 25%w/v). 

1 4. The method of claim 1 3 wherein the delivery vehicle comprises 
cho!in#;chloride (0.25-26%w/v) is. 

1 6. The method of claim 1 3 wherein the delivery vehicle contains L- 
arginine glutamate {0.25-25%w/v). 

1 6. The method according to claim 9 wherein the delivery vehicle is 
contained in a condom which is placed on the penis. 

1 7, A method of promoting hair growth comprising delivering a nitric 
oxide releasing substance selected from the group consisting of l-arginine, 
L-arginine salts and L-argintne derivatives, by topicaHy applying to the 
selected area of skin where hair growth Is desired a delivery vehicle 
containing an effective amount of the substance, vs*5erein the delivery vehicle 
creates a hostiie biophysical environment which causes the substance to 
migrate from the vehicle to the selected area of skin where the substance is 
absorbed. 
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1 8. The method of claim 1 7 wherein the vehicle selected from the 
group consisting of topical creams, topical liquids, top^oai lotions and topical 
ointments containing ^e substance. 

19. The method of claim 1 7 wherein the delivety vehicts is a 
hydrophobic deiivery vehicle containing the substance and at least one 
liposome. 

20. The method of claim 1 9 wherein the vehicle containing the 
substance and at least one liposome is applied to the selected area of skin so 
that the liposomes migrate from the vehicle to the skin where hair growth is 
desired. 

21. The method of claim 1 7 wherein the delivery vehicle comprises 
water (20-80%w/v), mineral oir{3-18%w/v), glyceryl stearat© [SEKO.S- 
12%w/v), squalene(0.2-12%w/v), cetyl alcohol {0.1-1 1%w/v), propylene glycol 
stearate [SE] {0.1-11%w/v), wheat germ oil {0,1-6%w/v), glyceryl stearate 
(0.1-6%w/v), isopropyl myrtstate (0.1-6%w/v), stearyl stearate {0.1-6%w/v), 
polysorbate 60 (0.1-5%w/v), propylene glycoj(0.05-5%w/v), tocopherol 
acetate (0,05-5%w/v), collagen (0.05~5%w/v), sorbitan stearate {0,05-5%w/v), 
vitamin A&D (0.02--4%w/v). trtethanoiamine (0,01-4%w/v), methylparaben 
{0.01-4%w/v), ai06 vera extract (0.01-4%w/v), imidazolidinyi urea (0.01- 
4%w/v), propylparaben (0.01 -4%w/v), bha {0.01-4%w/v), t-arginine 
hydrochloride (0.25% to 25%w/v), sodium chloride (0.25% to 26%w/v), 
magnesium chloride (0.25% to 25%w/v). 

22. The method of claim 21 wherein a delivery vehicle comprising choline 
chloride (0.25-25%w/v) Is applied to the selected area of skin where hair 
growth is desired. 
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23. The method of claim 21 wherein a delivery vehicle also 
comprising L-argtnine glutamate (0,25-25%w/v) is applied to the selected 
area of skin where hair growth is desired. 

24. The method of claim 1 7 wherein a transdermal patch containing 
the substance and the tonic salt in a concentration sufficient to create an 

tonic strength environment so that the substance migrates from the patch to 
the selected area of skin is applied where hair growth is desired. 

.25. A method of promoting hair growth by delivering a nitric oxide 
releasing substance selected from a member of the group consisting of L- 

arginine, L-argintne salts and l-arginine derivatives comprising the 
step of orally administering to the body a vehicle containing an effective 
amount of the substance and a concentration of sodium chloride sufficient to 
create.an ionic environment which causes the substance to be absorbed by 
the surrounding tissue. 

26. The method of claim 25 wherein the vehicle is selected from the 
group consisting of orally administered capsules, orally administered tablets, 
and orally administered liquids containing the substance is oraliy 
administered to the body. 

27. The method of claim 25 wherein the oral delivery vehicle 
containing the substance is oraliy administered in conjunction with the step of 
topically applying a delivery vehicle containing the substance and a 
concentration of ionic salt sufficient to create an ionic strength environment 
which causes the substance to migrate from the topical delivery vehicle to the 
selected area of skin where hair growth Is desired 

28. The method of claim 27 wherein an oral delivery vehicle 
comprising L-arginine (0.5-3Qg/day) is orally administered in conjunction with 
a topicai delivery vehicle comprising water (20-80%w/v), mineral oil (3- 
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18%w/v), giyceryi stearate {SE3{0.6-12%w/v), squa!ene{0,2-12%w/v), cetyi 
alcohol (0,1-11%w/v), pitspyiene glycol stearate |SE| {0.1-1 1%w/v), wheat 
gem oil {0.1-6%wA^), glycery! stearate (0.1-6%w/v), isopropyi myristate (0.1- 
6%w/v), steai^! stearate {0.1-6%w/v), polysorbate 60 {0.1-6%w/v), propyiene 
glycoi(0.05-5%w/v), tocopherol acetate (0.05-5%w/v), collagen {0.05~5%w/v), 
sorbitan stearate {0.05-S%w/v), vitamin A&D (0.02-4%w/v}, triethanolamtne 
(0.01-4%w/v), methylparaben (0-01-4%w/v), aloe vera extract {0.01-4%w/v), 
imidazolidtnyl urea {0.01-4%w/v), propyiparaben (0,01-4%w/v), bha (0.01- 
4%w/v), L-arglnine hydrochloride (0.26% to 25%w/v), sodium chtoride 
(0,25% to 25%w/v). magrjesium chloride (0.26% to 25%w/v) Is applied to the 
selected area of skin. 

29. A method of increasing local blood flow by delivering a nitric 
oxide releasing substance selected from a member of the group consisting of 
L-argvnine, L-arginine salts and L-arginin© derivatives comprising the step of 
oraliy administering to the body a vehicle containing an effective amount of 
the substance and a concentration of sodium chloride sufficient to create an 
ionic environment which causes the substance to be absortned by the 
surrounding tissue. 

30. The method of claim 29 wherein the oral delivery vehicle is 
selected from the group consisting of orally administered capsules, orally 
administered tablets, and oraliy administered liquids containing the 
substance is orally administered to the body. 

31 . The method of claim 29 wherein an oral delivery vehicle 
comprising L-arginin© in the range of 0.5-30g/day is orally administered. 

32. A method of increasing local blood fiow by delivering a nitric 
oxide releasing substance selected from a member of the group consisting of 
L-arginine, L-arginlne salts and L-arginine derivatives comprising the step of 
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oraUy administering to the body a vehicle containing an effective amount of 
the substance and a concentration of sodium chloride sufficient to create an 
ionic environment which aflows the substance to be absorbed by the 
surrounding tissue in conjunction wth the step of topically applying a delivery 
vehicle contatntng the substance and a concentration of ionic sait sufficient to 
aeate an environment v^ich causes the substance to migrate from the 
vehicle to the seiected area of skin where the substance is absorbed. 

33. The method of claim 32 wherein the topical delivery vehicle is 
selected from the group consisting of topical creams, topical liquids, topical 
lotions and topical ointments. 

34. The method of claim 32 wherein a topical hydrophobic delivery 
vehlde containing the substance and the ionic salt is applied to the skin. 

35. The method of claim 32 wherein a topica! delivery vehicle 
containing the substance and an ionic salt concentration sufficient to create 
an ionic strength environment within the liposome is applied to the skin so 
that the liposomes migrate from the vehicle to the si<in where the substance is 
absorbed, 

36. The method of claim 32 wherein a transdermal patch' containing 
the substance and the ionic salt is applied to the skin. . 

37. The method of daim 32 wherein an oral delivery vehicle 
comprising L-arglnine (0.5-30g/day) is orally administered in conjunction with 
a topical delivery vehicle comprising water {20-B(}%wN), mineral oil {3- 

18%w/v), glyceryf stearate |SE]{0.5-12%w/v), squaiene(0.2-12%w/v), cety! 
alcohol (0,1-1 1%w/v). propylene glycol stearate [SE] (0.1-1 1%w/v), wheat 
gemi oil (0.1-6%w^), glyceryl stearate {0.l-6%w/v), isopropyt myrtstate (0,1- 
6%w/v), stearyl stearate {0.1-6%w/v), poiysorbate 60 (0.1-5%w/v), propytene 
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glycol(0,05-6%w/v), tocophero! acetate {0.05-5%w/v), coHagen (0,05-5%w/v), 
sortjstan stearate (0.05-5%w/v), vitamin A&D (0.02-4%w/v), triethanolamine 
(0.01-4%w/v), methyiparaben (0.01-4%w/v), aloe vera extract (0.01-4%w/v), 
imsdazolidinyi urea (0.01-4%w/v), propylparaben {0.01-4%w/v), bha (0.01- 

4%w/v), L-arginine hydrochloride (0.25% to 25%w/v), sodium chloride 
{0.25% to 25%w/v), magnesium chloride (0.25% to26%wAf) is applied to the 
skin. 

38. The method of ciaim 37 wherein a topical delivery vehicle also 
including choline chloride {0.25-25%w/v) is applied to the skin. 

39. The method of claim 37 wherein a topical delivery vehicle 
containing L-arginine glutamate (0,25-25%w/v) is applied to the skin. 

40. A meHiod of wanning cool or cold tissue by delivering a nitric 
oxide releasing substance selected from a member of the group consisting of 
L-arginine, L-arginine salts and L-arginine derivatives comprising the step of 
orally administering a vehicle containing an effective amount of the 
substance and a concentration of sodium chloride sufficient to create an 
ionic envip3nment vt^ich causes the substance to be absorbed by the 
surrounding tissue. 

41 . The method of claim 40 wherein the oral delivery vehicle is 
selected from the group consisting of orally administered capsuies, orally 
administered tablets, and oralty administered liquids containing the 
substance is orally administered to the body. 

42. The method of ciaim 40 wherein an oral delivery vehicle 
containing the substance is orally administered in conjunction with the step of 
topicaiiy applying a delivery vehicle containing the substance and a 
concentration of ionic salt sufficient to create an environment which causes 
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the substance to migrate from the vehicle to the selected area of skin where 
the substance is absorbed. 

43. The method of daim 40 wherein the topicai delivefy vehicle is 
selected from the group consisting of topical creams, topical liquids, topicai 
lotions and topica! ointments, 

44. The method of ciaim 40 wherein a topical hydrophobic delivery 
vehicle containing the substance and the ionic salt Is applied to the skin. 

45. The method of claim 40 wherein a topical delivery vehicle 
containing the substance and the ionic salt within a liposome Is applied to the 
skin. 

■46. The me^od of ciaim 40 wherein a topicai deiivery vehicle 
containing the substance and an ionic salt concentration sufficient to create 
an ionic strength environment within the liposome is applied to the skin so 
that the liposomes migrate from the vehicle to the skin where the substance is 
absorbed. 

47. Tile method of ciaim 40 wherein a transdermal patch containing 
the substance and the ionic salt is applied to the skin. 

48. The method of ciaim 40 wherein an oral delivery vehicie 
comprising L-argtnine (0.5-30g/day) is orally administered in conjunction with 
a topical deiivery vehicle comprising water {20-80%w/v), mineral oil (3- 
18%w/v), glyceryl stearate [SE](0.5-12%w/v), squalene{0.2-12%w/v), cetyl 
alcohol (0,1-11%w/v), propylene glycol stearate [SE] {0.1-11%w/v). wheat 
germ oil (0.1-6%w/v), glyceryl stearate {0.1-6%w/v}, isopropyl myristate (0.1- 
6%w/v), stearyl stearate {0.1-S%w/v), polysorbate 60 {0.1-5%w/v), propylene 
giycol(0.05-5%w/v). tocopherol acetate {0.05-5%w/v), collagen (0.05-5%w/v), 
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sorbitan stearate (O.O6-0%w/v), vitamin ABB {0.02"4%w/v), triethanoJamine 
(0.01'4%w/v), methyjparaben {0.01-4%w/v), aioe vera extract {0,01-4%w/v), 
imidazoiidtny! urea (0.01-4%w/v), propylparaben (0.01-4%w/v), bha (0.01- 
4%wN), L-argin'irte hydrochloride <0.25% to 26%w/v), sodium chloride 
(0.25% to 25%w/v), magnesium dilorlde (0.25% to 2S%w/v) is applied to the 
skin. 

49. The method of claim 48 vrfierein a delivery vehicle also 
including choline chloride {0.26-25%vy/v) is applied to the skin. 

50. The method of claim 49 wherein a delivery vehicle containing L- 
arginine glutamate (0,26-2S%w/v) is applied to the skin. 

51 A method of warming tissue comprising delivering a nitric oxide 
releasing substance selected from a member of the group consisting of L~ 

arginine, L-arginine salts and L-arginine derivatives, to skin comprising 
the step of topically applying to the skin a vehicle containing an effective 
amount of the substance, and a concentration of ionic salt sufficient to create 
an ionic environment which causes the substance to migrate from the vehicle 
to the skin where the substance is absorbed. 

52. The method of claim 51 virtierein a topical delivery vehicle 
selected from the group consisting of topical creams, topical iiquids, topical 
iotions and topical ointments containing the substance and the ionic salt is 
applied to the skin. 

53. Ills method of claim 61 wherein a hydrophobic delivery vehicle 
containing the substance and the ionic salt Is applied to the skia 

54. The method of claim 51 wherein a vehicle containing the 
substance and the ionic salt within a liposome, and the is applied to the skin. 
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55. The method of claim 51 vs^erein a vehicte containing the 
substance and the tonic sait within atiposome and an ionic sait concentration 
sufficient to create an ionic strength environment within the nposome is 
applied to the skin so that the nposomes migrate from the vehicle to the skin. 

56. The method of claim 51 wherein a transdermai patch containing 
the substance and the tonic sait Is applied to the skin. 

57. The method of claim 51 wherein a delivery vehicle comprising 
water (20-80%w/v), mineral oil (3-18%w/v), glyceryl stearate {0.26-12%w/v), 
squalene|0.25~12%w/v), cetyl alcdho! (0.1-11%w/v}, propylene glycol 
stearate (0.1-11%w/v), wheat germ oil (0.1'6%w/v), poiysorbate 60 {0.1- 
5%w/v}, propyiene glycol (0.05-5%w/v), collagen (0.05-5%w/v}, sorbitan 
stearate (0,05-6%w/v), vitamin A&D {Q.02-4%w/v}, vitamin E {0.02-4%w/v), 
trtethlnoJamine (0.01-4%w/v), methylparaben (0,01-4%w/v), aloe vera extract 
{0.01-4%w/v), ImidazoHdinyl urea {0,01-4%w/v), propylparaben (0.01-4%w/v), 
faha {G.01«4%w/v), L-arginine hydrochloride (0.25% to 26%w/v), sodium 
chloride {0.25% to 25%w/v). the substance and the P depleting agent is 
applied to the skin. 

58. The method of claim 57 wherein a deiivery vehicle further 
comprising choline chloride (0,25-25%w/v) is applied to the si<ln. 

59. The method of claim 57 wherein a delivery vehicle ftjrttter 
comprising t-arginine gtuiamate (0.26-25%w/v) Is applied to the skin. 

60. A method of healing superficial ulcers by delivering a nitric 
oxide releasing substance selected from a member of the group consisting of 
L- ar^inlne, L-arginine salts and L-arginine derivatives comprising the 
step of orally administering to the body a vehicle containing an effective 
amount of the substance and a concentration of sodium chloride sufficient to 
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create an ionic environment whidi causes the substance to be absorbed by 
tiie ulcer and the area surrounding the ulcer. 



61 . The method of claim 60 wherein the vehicle is selected from the 
group consisting of orally administered capsules, orally administered tablets, 
and orally administered liquids containing the substance is orally 
administered to the body. 

62. The method of claim 60 wherein an oral delivery vehicle is orally 
administered in conjunction with the step of topically applying a delivery 
vehicle containing the substance and a concentratton of ionic salt sufficient to 
create an environment which causes the substance to migrate from the 
vehicle to the ulcer and the area surrouruJing the ulcer. 

63. The method of claim 62 wherein the delivery vehicle is selected 
from the group consisting of topical creams, topical liquids, topical lotions and 

topical ointments. 

64. The method of claim 62 wherein a topical hydrophobic delivery 
vehicle containing the substance and the ionic salt Is applied to the to the 
ulcer and the area surrounding the ulcer. 

66. The method of claim 62 wherein a topical delivery vehicle 
containing the substance within a liposome and an ionic salt concentration 
sufficient to create an ionic strength environment within the liposome is 
applied to the skin so that the liposomes migrate from the vehicle to the to the 
ulcer and the area surrounding the ulcer. 

66. The method of claim 62 vs^erein a transdermal patch containing 
the substance and the ionic salt is applied to the to the ulcer and the area 

sujTounding the ulcer. 
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67. The method of claim 62 wherein an oral deJivery vehicie 
comprising L-arginine {0.5-30g/day) is oraiiy administered in conjunction with 
a topical delivery vehicle comprising water {20-80%w/v), mineraS oil {3- 
18%w/v), glyceryl stearat© [SE]{0.6-12%w/v), squalen6(0.2-12%w/v), cetyj 
aicohol (0.1-11%w/v), propylene glycol stearate |SE] (0.1'-11%w/v), wheat 
g&m oil (0.1-6%w/v), glyceryl stearate (0.1-6%wA?), isopropyl myristate (0.1- 
6%w/v), steary! stearate (0.1-6%w/v), polysorbate 50 {0.1-5%w/v), propylene 
glycol{0,05-6%w/v), tocopherol acetate <0.06-5%w/v), collagen (0.05-5%w/v), 
sorbltan stearate (0.05-6%w/v), vitamin A&D (0.02-4%w/v), triethanoiamine 
(0.01-4%w/v), methylparafaen (0.01-4%w/v), aioe vera extract {0.01-4%w/v), 
imidazolidinyi urea {0.01-4%w/v), propylparaben (0-01-4%w/v), bha (O.Ot- 
4%w/v), L-arginine hydrochloride {0.25% to 26%w/v), sodium chloride 
(0.25% to 25%w/v), magnesium chioride {0.25% to 25%w/v) is applied to the 
to the ulcer and the area surrounding the ulcer. 

68. The method of claim 67 wherein a delivery vehicle also 
including choline chloride {0.25-25%w/v) Is applied to the to the ulcer and the 
area surrounding the ulcer. 

69. The method of claim 67 wherein a delivery vehicle containing L- 
arginin© gtutamate (0.25-25%w/v) is applied to the to the ulcer and the area 

surrounding the ulcer, 

70. A method of overcoming pain comprising delivering a kyotorphin 
releasing substance selected from a member of the group consisting of L- 

arginine, L-arginin© salts and L-arginine derivatives, to skin comprising 
the step of topically applying to the skin a vehicle containing an effective 
amount of the substance, and a concentration of ionic salt sufficient to create 
an ionic environment which causes the substance to migrate from the vehicle 
to the skin where the substance is absorbed in conjunction with delivering a P 
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depleting agent selected from a member of the group consisting of capsaicin 
and olewesin to the skin. 

71 . The method of daim 70 wherein a topical delivery vehicle 
selected from the group consisting of topical creams, topical liquids, topical 
lotions and topical ointments containing the substance, the ionic salt and the 
P depleting agent is applied to the skia 

72. The method of claim 70 wherein a hydrophobic delivery vehide 
containing the substance, the ionic salt and the P depleting agent is applied 
to the skin. 

73. The method of claim 70 wherein a vehicle containing the 
substance and the P depleting agent within a liposome and an tonic salt 
concentration sufficient to create an ionic strength environment within the 
liposome is applied to the skin so that the liposomes migrate from the vehide 
to the skin. 

74. The method of claim 70 wherein a transdermal patch containing 
the substance, the ionic salt and the P depleting agent is appiied to the skin. 

75. The method of claim 70 wherein a delivery vehicle comprising 
water (20-SO¥ow/v}, mineral oti (3-18%w/v), glyceryl stearate {0.26-1 2%w/v), 
squalene(0.26-12%w/v), cetyi alcohol {0.1-11%w/v), propylene glycol 
stearate (0.1-11%w/v), wheat germ oil {0,1-6%w/v), pofysoitjate 60 (0,1- 
5%w/v). propylene glycol {0.05-6%w/v), collagen {0.05-5%w/v), sorbitan 
stearate {0.05-5%w/v), vitamin A&D (0.02-4%w/v), vitamin E C0.02-4%w/v), 
triethanolamine (0.01-4%wA/), methylparaben (Q.01-4%w/v), aloe vera extract 
(0.01-4%w/v), imidazoiidinyl urea (0.01-4%w/v), propyiparaben {0.0l-4%w/v), 
bha {0.01-4%w/v), t~argintne hydrochloride {0.25% to 25%w/v), sodium 
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Chloride (0.25% to 25%w/y). the substance and the P depleting agent is 
applied to the skin. 

76. The method of claim 70 wherein a delivery vehicle consists of 
capsaicin as a P depleting agent in the range from 0.005 to 0,5% w/v. 

77. The method of daim 70 wherein a deitvery vehicle consists of 
oleoresin as a P depleting agent in the range from 0.05 to 2.6% w/v. 

78: A composition for increasing blood fiow comprising: 

a nitric oxide reiaasing substance selected from the group consisting 

of L-arginine, L-arginine salts and L-arginine derivatives; and, 

a substance delivery carrier comprising a concentration of ionic sait 

sufficient to create an ionic environment which causes the substance to 

migrate from the carrier to human skin when the composition is applied to 

skin. 

79. The composition of claim 78 wherein the substance delivery 
earner further comprises water (20-80%w/v), mineral oil (3-18%w/v), gfyceryi 
stearate {0>26-12%w/v), squalene{0.25-12%w/v), cetyl alcohol (0.1-11%w/v), 

propylene giyco! stearate (0,1-1 1%w/v), wheat germ oil (0.1-6%w/v), 
polysorbate 60 (0.1-5%w/v), propylene giycoi (0,05-S%w/v), coifagen {0.05- 
5%w/v), sorbitan stearate (0,05-5%w/v), vitamin A&D (0.02-4%w/v), vitamin E 
(0.02-4%w/v), triethanolamine {0.01-4%w/v), methylparaben (0.01-4%w/v), 
aloe vera extract {0.01-4%w/v), imidazolidinyl urea (0.01-4%w/v), 
propylparaben (0.01-4%w/v), bha (q.01-4%w/v), L-arginine hydrochloride 
(0.25% to 26%w/v) and sodium chloride (0.26% to 25%w/v). 

80, The composition of claim 78 wherein the ionic salt is selected 
from the group consisting of choiine chloride, sodium diioride, magnesium 
chloride and mixtures thereof. 
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81 . The composition of claim 80 vft^erein the ionic salt has an ionic 
strength greater than two times the physioiogtcai ionic strength of blood. 

82. The composition of claim 78 v^^erein the nitric oxide reteasing 
substance has a concentration of about between 0.25 to 25% w/v. 

83. A composition for increasing biood flow asmprising: 
about 12.5%w/v L-arginine hydrochloride; 

about 10.0%wAf choline chloride; 
about 6%w/v sodium chloride; 
about 6%w/v magnesium chloride; and, 
a topical delivery vehicle. 

84. The composition of claim 83 wherein the topical delivery vehicle 
comprises: 

water (20-80%w/v), mineral oil {3-18%w/v), glyceryl stearate (0.25- 
12%w/v). squalene{0.25-12%w/v), cetyl alcohol {0.1-11%w/v}, propylene 
glycol stearate {0.1-11%w/v), wheat genrt oil (0.1-6%w/v), poiysorbate 60 
(0.1-5%w/v), propylene glycol {0.05-6%w/v), collagen {0.05-5%w/v), sorbitan 
stearate (0.06-6%w^), vitamin A&D (0.02-4%w/v), vitamin E {0.02-4%w/v), 
triethanolamine (0,01-4%w/v), methyl paraben {0,01-4%w/v), aloe vera extract 
(0.01-4%w/v}, smidazolidinyi urea (0.01-4%w/v), propylparaben (0.01-4%w/v), 
bha (0 01-4%w/v), L-arginine hydrochloride (0.26% to 25%w/v) and sodium 
chioride (0.25% to 25%w/v). 

85. The composition of claim 83 wherein the composition has a pH 
of about between 3 to 11 pH. 
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AMENDED CLAIMS 

[received by the International aureau on 5 mrch 1999 (05,03-99); 
original claims 51-54 and 67-85 replaced by amended claiass 51-54 
and 57-87; remaining claims unchanged (6 pages)] 

sorbiten stearate (0.05-5%w/v), viiamm A&O (0.02-4%w/v), trie^anolamine 

(0.0l-4%w/v). mettiylpsraben (0.01-4%w/v), afoe vem ©ttract CQ.01-4%wyv). 

imidazoltdinyl urea (0.01-4%w/v). piopyiparabert (0.01-4%w/v), bha (0.01- 

4%wM. L-arginine hydnx^loride {OJ25% to 25%w/v). sodium chioride {0^S% 

to 25%w/v). magnesium chiorkie (D.25% to 25%viN} is applied to the skin, 

49. The method of daim 48 wherein a delivery vehicle a!so including 
chotine chloride (0^5-25%w/v} is applied to the skin. 

50. The jTMrthod of claim 49 wherein a delivery vehicJe caantaining l- 
arginine giutatnate (0^25%w/v) is sppS^ to the skin. 

51 . A method of warming tissue comprising deiivering a nitric o»de 
releasing substance seiscted from a member of the group consisting of L- 
argtntne, L-arginine salts and L-arginine derivatives, to skin compriang the 
step of topicafiy applying to the skin a vehici© containing an effectiv© amount 
of the substance, and a concentration of ionic salt sufildent to cmate an ionic 
environment which causes the substance to migrate from the vehicle to the 
skin where the aubstant« is aJasorbed. 

52. The method of daim 51 wherein a topicai delivery vehicle 
seiected from the group consisting of topicai creams, topical liquids, topical 
logons and topical ointments containing the substance and the ionic salt is 
appiiedtotheskin. 

53. The nr>ethod of claim 51 wherein a hydropltobic delivery vehicle 
containing the substance and the ionic salt is applied to the skin. 

54. The ntethod of ciaim 51 wherein a vehicle containing the 
substance and the ionic salt miin a Jiposome is applied to the skin. 
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67. Theme*iodofc!aim62whaim!nanoraldeijvefyvehrcte 
comprising l-argmins (0.5-30g/day) is omily admiijSsterad in confuncSon with 
a topical deiwery vehicle comprfsing water {2&«0%w/v), minerai oS (3- 
1S%WA/), g(yceiyt stearate tSE3(a5.12%w/v). squatene{0-2-12%w/v), csM 
aicohol {0.1-1 1%wA?), pmpytene giyc»! stearate |SE| {0. 1-1 1%w/v), wheat 
gerni o8 {0.1-S%w/v), giycetyi stear^ {0.1-S%w/v). isopropyi myristate (0.1- 
6%w/vK steatyl stearate (0.1-6%w/v). pofysorisate SO (0.1-5%w/v), propyiene 
giyco!{D.05-5%wAf). tocx>phefoi acetate (O.QS-5%w/v), colJsgen (Q.05-6%w/v). 
sorbitsn stesrafe (0.05~5%w/v). vitamin A&D {O.D2-4%wA/), tnethanoiamin© 
{O.Q1-4%w/v}, methyiparaben {0.01-4%w/y), aioe -/era extract (0.01-4%w/v), 
imidazolidinyi urea C0.01-4%w/v), propylparaben (0.01-4%w/v), bha (D.01- 
4%w/v), L-arginine hydrochioride (0^5% to 25%w/v), sodium ciiionde (0,25% 
to 25%w/v), magnesium dttoride {0^5% to 2S%w/v) is applied to the to the 
uicer and the area surrounding the uicer. 

$8. The memod of claim 67 wherein a deliwery vehide aiso inciudir^ 
choline chloride {0JS5-2S%w/v) is applied to the to th^ ulcer and the atea 
sumjunding the ulcer. 

69. The method of daim 67 wherain a delivery vehide containing l- 
argtnine giutamate (0,25-25%w/v) is applied to the to the uicer and the area 
sunrounding the utow. 

70. A method of overcoming pain comprising deiivertng a kyotorphtn 
releasing substance selected from a member of the gn>up consisting of 
arginjns, L-argmine saits and L-arginine derivatives, to skin comprising the 
step of topicaiiy applying to the skin a vehide containing an effective amount 
of the substance, and a concentrstion of ionic salt suffjdent to create an ionic 
environment which causes the substance to migrate from ttje vehicle to the 
sicin v\*tere tee substance is absort>a3 in coniufction with deiivafing a P 



32 

AMEN»E» SHEET (ARTICLE 19) 




The method of c!a?m 70 wherein £ 




75. Tha method according to daims 70-74 vih&^n the deJivety 
Which is placed on the penis. ^ 



76. The method of claim 70 v 
ibsfence. the ionic salt and the P 



77. The method of claim 70 whemin a deitvery vshicis c 
water (20^0%w/v), minerai oS (3.18%wA/). giyceryl stearate (a25»12%wM, 
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squalene<0.25-12%w/v), csSyl aJcoho! (Q.1-11%w/v), propylene glycol stearate 
(0.1-1 1%w/v), wheat gem} 08 {0.1-6%w/v). potyso!tjate60 {0.1-S%w/v), 
propylene glycol (0.05-5%w/v). eollagen CQ,0S-5%w/v), sorbifcan steamte 
{0.05-5%w/v), vitamin A&O (0.02-4%w/v). vitamin E (0,02-4%w/v), 
tHethanc»iamine(0.01-4%w/v), methylparaben {0.01-4%w/v), atoe vera extract 
(Q.01-4%w/v), imidazofidinyt urea {0.01-4%wA/), propylparaben (0.01-4%w/v), 
bha {0.01-4%w/v), L>argmin« hydrochloride (0,25% to 2S%w/v), sodium 
chloride (Q.25% to 2S%w/v).. the si^jstance and the P depfe^ng agent is 
applied to the skin. 

78, The method of claim 70 wherein a detivsty vehicle consists of 
capsaicin as a P dqsJeting agerrt in the range from 0.005 to 0.5% w/v. 

79, The method of daim 70 wheresn a delivery vehicle consists of 
oleoresin as a P depleting agent in the range ftom COS to 2.5% w/v. 

80, A composition for increasing Wood flew comprising: 

a nitric oxide releasing substance selected from the group consisting of 
L-arginine, L-argirane salts and L-arginine derivatives; and, 

a substance deSvery carrier comprising a concentration of ionic sail 
suflicierrt to aeate an bnic environment which causes the substance to 
migrate from the carrSer to human skin when the composition is applied to 
sicin, 

a 1 . The composition of daim SO wherein the substance delivery 
carrier further comprises water {20^0%w/v), mineral oil {3-18%w/v), glyceryl 
stearate (0a5-12%w/¥), squaiene<0.25-12%w/v), cetyl alcohol {0,1-11 %w/v), 
propylene glycol steamte {0.1-11%w/v). wheat germ oil {0.1-S%w/v), 
poiysorbate 60 {0.1~5%w/v), propylene glycol {0.0S-5%w/v), collagen (O.OS- 
5%w/v), sorbitan stearate (O.DS<5%w/v), vitamin A&D {0.02^%w/v), v^min E 
(0.02-4%w/v). triethanolamine<0.0l-4%w/v), methylparaben (0.01-4%w/v), 
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aioe vara ejdraci {0.01-4%wM. imkiazoSdinyl urea (0,01-4%wAf). 
propyiparaben (0.01-4%w/v), bha <0.01^%w/v). L-afginine hydrochiancte 
(0J25% to 2S%w/v) and sodium chloride {0.^% to 25%w/v}. 

82. The composition of data 80 wherein the ionic salt is seiected 
from the group oonslsting of choline ohloride, sodtum chloride, magnesium 
c^tloride and mixtufes thereof. 

83. The cwmposifiort of claim 82 wherein the ionic salt has an ionic 
strength greater than two times the physioiogfcai ionic strength of blood. 

84. The compositbn of daim 80 wherein the nitric oxide reieasing 
substance has a concentration of about between 0^5 to 2S% w/v, 

85. A composition for rncreasing biood 'Hbw o^npristng: 
about 12,5%w/v U-argirjsne hydrochioride; 

about 10.0%w/v choiine chloride; 
about S%wA/ sodium chioride; 
about 5%w/v magnesium chloride; and, 
a topical delivery vehicfe. 

86. The composition of daim 8S wherein the topical delivery vehicle 
oamprfees; 

water (20-S0%w/v). mineral ot! (3~1S%w/v). glyceryi stearate (0.25- 
12%w/v), squaiene(0.25.12%w/tf). cetyi alcohol (0.1-11%w/v), propylene 
giycol stearate (ai-11%wyv). wheat gemi oil {0.1-6%w/v), poiysorfoateSO 
{0J-5%w/v). propylene g^l (0.05^%wA/), collagen (O.OS^%w/v), sorfaitan 
stearate <O.OSS%w/v), vitamin A&D {0,02-4%w/v), vitamin E <0.02-4%w/v), 
triethanoiamine {0.01-4%w/v), methyiparabsn (0.01-4%w/v), aloe vera extract 
(0,01-4%w/v), imtdazoiidlnyi urea {0.01-4%wAf), propyjpatafaen {0.01-<J%w/v), 
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bha (0.01-4%w/v), Uaiginme hydrocSiloride <0.25% to 2S%w/v) and sodium 
ddonde <0J25% to 25%w/v}. 

87. "n^e composition of claim 85 wherein the composition has a pH 
ofaboutb^ween3t0l1 pR 
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